The reaction of Bu 2 Sn(OPr') 2 with teaH 3 (triethanolamine : (HOCH 2 CH 2 ) 3 N) in equimolar ratio yields a volatile derivative of the composition: Bu 2 Sn(teaH), which on reacting with appropriate metal isopropoxides in 1:1 molar ratio affords heterobimetallic triethanolaminates of the composition: Bu 2 Sn(tea){M(OPr')"} (where Μ = Al(n = 2), Ti, Zr(n = 3) and Nb(n = 4)). These heterobimetallic derivatives are stable at ambient temperatures but undergo disproportionation on heating under reduced pressure to eliminate Bu 2
INTRODUCTION
In a search for soluble precursors for novel ceramic materials by the sol-gel process, a variety of homoand hetero-metallic alkoxides of organotin(IV) moeity have been described /1-4/ during the last few years, but heterobimetallic tri-and di-ethanolaminate derivatives containing dibutyltin(lV) group are still unknown.
These types of chelating ligands have been found to play an important role in modulating the reactivity of the highly reactive metal alkoxides to such an extent that gel-formation, instead of precipitation, occurs more readily during the sol-gel process.
In view of the above, we report in this paper, for the first time, the synthesis and characterization of some dibutyltin(IV) derivatives containing tri-and di-ethanolaminate groups.
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MATERIALS AND METHODS

Preparation of homo-and heterobi-metallic dibutyltin(IV) derivatives
As the synthetic procedures for the homo-and heterobi-metallic derivatives described herein are almost similar, we describe the preparative details, for the sake of brevity, for only one derivative of each type, while preparative and analytical details of all the derivatives are summarized in Tables I and II .
Preparation of Bu£n(teaH)
To a benzene (~ 20 ml) suspension of triethanolamine (1.47 g, 9.85 mmol), benzene (~ 20 ml) solution of Bu 2 Sn(OPr') 2 (3.46 g, 9.85 mmol) was added and the resulting solution was refluxed under a fractionating column for 3 h. Isopropyl alcohol (1.18 g) liberated during this reaction was continuously fractionated out azeotropically and estimated periodically to monitor the progress and completion of the reaction. When the distillate showed negligible presence of isopropyl alcohol, the reaction was stopped and the excess solvent removed under reduced pressure to afford a colourless viscous liquid (3.47 g), which crystallizes from (2:1)
w-hexane-toluene mixture at -20°C as a colourless pasty product in 86% (3.05 g) yield.
Preparation of Bii 2 Sn(tea){Al(OPi i ) 2 }
Al(OPr') 3 (1.42 g, 6.99 mmol) was added to a benzene (-30 ml) solution of a freshly distilled Bu 2 Sn(teaH) (2.66 g, 6.99 mmol). The mixture was refluxed for 6 h with continuous estimation of the liberated isopropyl alcohol (0.42 g) in the distillate. After the completion of the reaction, the volatile components from the solution were removed under reduced pressure to yield a colourless sticky solid (2.55 g), which on recrystallizatiori from benzene at room temperature affords the title derivative in 88% (2.24 g) yield.
A similar procedure was employed for the synthesis of other homo-and hetero-bi-metallic derivatives, the synthetic details and analytical data of which are listed in Tables-I and II . 
All these derivatives (l)-(5) are colourless pasty to sticky solid products, soluble in common organic 
However, the reaction between the over-all product obtained in 1 : 2 molar reaction affords a hydrocarbon soluble pasty product, which finally appears to be a mixture of (6) The reaction between the product shown in equation (4a) and two moles of AI(OPr') 3 did liberate 2 moles of Pr'OH and a sticky solid, which was found on attempted distillation to yield AI(OPr') 3 (b.p. 1 l0°C/0.2 mm), Bu 2 Sn(dea) (b.p. 148°C/0.2 mm) and a non-volatile brownish residue of composition AI(OPr')(dea).
In view of the above, it was considered worthwhile to synthesize heterobimetallic diethanolaminate derivative containing Bu 2 Sn and aluminium by a different route, as illustrated by equations (5) and (6) 
Synthesis and Characterization of Homo-and Heterobimetallic TRI and Di-ethanolaminate
The derivatives (7) and (8) distil at 135°C/0.1 mm and 150°C/0.1 mm, respectively. The solubility of (8) in organic solvents, in contrast to the insolubility of (7), lends support to the identity of the heterometallic derivative (8) , in addition to further confirmation by spectroscopic investigations. Unfortunately, in spite of continued efforts, crystals suitable for single X-ray crystallography could not be obtained so far /13/.
Spectroscopic Studies
Infrared spectra
Homometallic derivatives (1) and (7) exhibit broad bands (Table-Ill) in the region (cm -1 ): 3320 and 3373, respectively indicating the presence of vOH bands. Furthermore, derivatives (6) and (7) Heterobimetallic derivatives (2)- (5) and (8) show characteristic absorptions ( Table-Ill) for tri-and diethanolaminate and isopropoxo groups. Table III IR spectral data (cm 1 ) for the homo-and heterobi-metallic dibutyltin(IV) derivatives Compound no. Heterobimetallic derivatives (2)- (5) and (8) exhibit signals (Table IV) characteristic of groups present therein. 27 Al NMR spectra
The precursor homometallic derivative (7) shows a broad signal (Table IV) Figure 2 with the hexacoordinate l8 tin(IV). The derivative (6) and the product obtained by the reaction (4) exhibit ll9 Sn NMR signal at -112.69 ppm, consistent with pentacoordinate '"tin (IV) atom (Figure 4 ).
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